In 1903, Emil Fischer and Josef von Mering recognised the sedative/hypnotic properties of barbital (Veronal) 1 . They cautioned however, "So far there have been no indications of adverse side-effects, but further research on this is recommended". From the 1920s to the mid-1950s "practically the only drugs used as sedatives and hypnotics were barbiturates" 2 . This ready availability ensured barbiturate prominence in self-poisoning. Francisco López-Muñoz's graph of deaths from barbiturate poisoning in England and Wales, 1905-1960 3 (per the Registrar-General's Statistical Review 4 ), demonstrated that death in the early years of barbiturate usage resulted typically from 'accidents', whereas from the 1930s, suicide became the prime factor. Intoxication from barbiturates in Scandinavia after World War II was enormous 5 (Figure 1 ). Annual barbiturate deaths at that time numbered "somewhat over 400" in Denmark although "not fully 100" in Sweden 6 . In the USA, barbiturates have recently been designated as "still drugs of choice in geriatric suicide" 7 .
Severe acute barbiturate intoxication produces a deep coma, with life-threatening complications. Such comas allows relaxation of tongue musculature causing airway obstruction and impairs protective laryngeal and tracheal reflexes, thereby leading to retained secretions, atelectasis and respiratory infection. Respiration is affected early 8 of myocardial contractility, can cause circulatory shock with renal impairment -all of which are potentially lifethreatening 8 . Immediate resuscitation becomes vital. Scandinavian management of the world wide problem of acute barbiturate poisoning was well documented from the early 1930s, especially from Copenhagen's Community and Bispebjerg Hospitals, then from Copenhagen's Rigshospital; later in Sweden, from the University Hospital, Lund, and followed by the Southern and Karolinska Hospitals, Stockholm.
Progression of earlier treatment methods for severe acute barbiturate intoxication
Before specific attempts to counteract the effects of barbiturate poisoning were developed, general hospital care involved supportive medical and nursing attention for the unconscious patient (positioning, turning, suctioning, hydration). With severe intoxication, these limited measures were inadequate or ineffective in controlling the life-threatening consequences for respiratory, cardiovascular, neurologic and renal/metabolic functions, with many lives being lost. Carl Clemmesen (Figure 2 ) asserted that by 1930, Danish treatment was 'anything but passive' 9, 10 . From a long involvement in caring for poisoned patients, his relevant publications (at least 15 about barbiturates 9 following his 1932 paper 11 ) showed him initially continuing the 1920s 'energetic' methods of: 'massive' gastric lavage, followed by mild stimulation (e.g. "one ml camphor oil, coffeine (sic) or digitalis alternately every second or third hour and .. subcutaneous saline " ) 9 . After dangers from lavage were demonstrated 12 , only 'emptying of the stomach by aspiration ' was occasionally undertaken 13 . A futile gastric 'charcoal period' of treatment, also hazardous 5 , lasted from only 1940-45 9 .
During the period October 1928 to June 1930, New York's Bellevue Hospital pioneered respiratory compensation after barbital intoxication by intermittent negative pressure ventilation (INPV) employing a Drinker respirator 14, 15 , possibly with success, although the actual number of barbiturate cases was not stated. Psychiatrist, Max Schmidt, rationalising that "it was natural and obvious to try this respirator in practice on patients with impending respiratory paralysis" 16 With lives still being lost, Clemmesen, also at the Kommunehospitalet, reported investigating analeptics, first with large doses of nikethamide/coramine, especially to stimulate the respiratory centre 19 . Although transient lightening could occur, results were "not... revolutionary". Initially, "out of 33 patients with severe poisoning due to sedatives, only 14 died" 9 .
With nikethamide providing no ready answer, many other stimulants were tried -various pentylenetetrazoles (eg metrazol), geastimol and picrotoxin 9 . But, whatever respiratory stimulation was achieved, all agents could intrinsically bring risks of convulsions, pulmonary aspiration and hyperthermia. Clemmesen noted "the intensive central stimulatory therapy during this era did not reduce the mortality below 20 per cent" 5 . Yet psychiatrists battled on hopefully over the next 15 years with analeptics 9 . To limit the frequently fatal 'cryptogenic hyperpyrexia' induced by analeptics, their usage was gradually diminished 20 , although it was only by 1949/1950 that they were declared abandoned 9 .
Elsewhere, traditional methods of gastric lavage and charcoal, neostigmine and fluid therapy continued. At the University Medical Clinic, Aarhus 21 , during treatment of 193 patients for barbiturate poisoning with a total mortality of 20.7%, John Riishede conducted an analeptic trial from 1 November 1946 to 1 June 1949. He used nikethamide for 61 patients initially, then amphetamine for the next 132. He established a lower mortality with amphetamine -9% died contrasting with nikethamide where 44% died 21 . Again, some creeping re-introduction of less drastic stimulatory agents was tried before their final abandonment during the late 1950s 22, 23 .
Concerning the airway, clinicians outside the operating theatre, such as psychiatrists, were probably unaware of the value of endotracheal intubation. Anaesthesia was without specialty status in Denmark before 1950; and perhaps before 1946 in Sweden, since the first academic unit and the Swedish anaesthesia society, 'Narkosläkarklubben', were founded in 1946. At this time, tracheotomy following barbiturate poisoning -either to protect lower airways or to access them -appears undocumented.
In 1944/1945, Kirkegaard's laboratory experiments to prolong survival hours endorsed the combination of artificial ventilation and fluid therapy for treating respiratory paresis in barbiturate poisoned rats [24] [25] [26] . Yet, his 1944 employment of solely cuirass INPV among 52 comatose, non-randomised human patients produced only a limited number of survivors: three from 23 ventilated patients, compared with six from 29 treated along conventional lines and not ventilated 18 . 'Kirkegaard's patients were treated with the respirator if one was available and if personnel who knew how to operate the apparatus were on duty. … From the description of the way the respirator treatment was carried out, it is obvious that very few patients were in fact ventilated' (personal Kirkegaard mentioned neither tracheotomy nor endotracheal tubes in his paper. He concluded that barbiturate deaths in humans were more commonly due to secondary circulatory shock than to the respiratory failure that his rat experiments demonstrated 24 . A 1944 Lancet annotation reported the Both respirator as being employed routinely 27 for barbiturate poisoning in Britain -but the author finds no documented evidence for that claim.
Introduction of effective treatment of barbiturate circulatory failure
"The dominant cause of (barbiturate) death before 1945 was peripheral circulatory failure" 5 . Kirkegaard's experimental work (Georg Brun methods 25, 26 ) established the effectiveness of "concentrated re-dissolved dry serum…[for this]... most serious complication" 9 . Studying 16 deaths among 80 (Bispebjerg) patients who had been severely poisoned 26 , he devised the 'revolutionary' 28 introduction of effective treatment for circulatory shock and tissue anoxia 24, 26 .
In November 1945, Kirkegaard presented to the Danish Psychiatric Society "a series of cases of severe barbituric acid poisoning which recovered after the shock had been treated with intravenous injections of this serum" 9,10 . Clemmesen, whom Ibsen credits with initiating Kirkegaard into that work in 1943 29 , declared such results "the first real progress" 10 . In 1946, clinical outcomes at Bispebjerg Hospital were regarded as greatly improved 9 while countrywide, Denmark's "barbiturate etc." 30 mortality fell from 24.5% in 1945 to 16.8% in 1947. Then, in 1948, Denmark's "barbiturate etc." mortality fell to 13.7%, including Copenhagen's at 12.0% (separated out for the first time -see Clemmesen's Table 1 9 ). Later, Clemmesen regretted that "the work was hesitant and the results minimal… [prior to adopting this]... right line" 9 . Eric Nilsson also acknowledged and consistently carried out 6 
Regular respiratory measures
Clemmesen cited 1947 as the year for regular respiratory measures such as "continuous oxygen therapy…with special attention to keeping the air passages clear" 20, 31 . Initially, oxygen was administered with 4% or 5% CO 2 as carbogen and later oxygen alone, by mask, nasopharyngeal catheter or 'hollow tongue depressor' 31 . Toileting helped airway clearance. Dr Per Lous introduced daily bronchoscopies at Copenhagen's University Hospital (Rigshospitalet) for patients with pulmonary atelectasis and cyanosis after barbiturate intoxication 32 . Two patients were intubated with cuffed endotracheal tubes -but for short periods and only to measure the degree of spontaneous ventilation. No clear evidence emerges to indicate regular use of either tracheotomy or endotracheal intubation at this stage. Later however, between 1952 and 1956, both were documented as options in Andrej Myschetzky's 'unchanged ' principles of treatment for that period 30 .
Centralisation for treatment
As already mentioned, Kirkegaard's 1945 anti-shock innovation was well established, and the importance of airway clearance and oxygen had been recognised in 1947. With Copenhagen's treatment needs becoming more costly and exacting, by 1947 Clemmesen was advocating centralising of all serious barbiturate or other intoxication patients for treatment. So, a formalised Intoxication Centre was inaugurated within the Department of Psychiatry at Bispebjerg Hospital on 1 October 1949 31 . However, at the Clinic of Internal Medicine, University Hospital, Lund, anaesthetist, Eric Nilsson, with physician, Bendt Eyrich, had already been defining and applying anaesthetic principles for treating barbiturate intoxicated patients from April to September 1949 33 . The next year, Nilsson transferred to and was allowed to stay at the Bispebjerg unit 6 , introducing his 'non-stimulating' form of treatment for barbiturate poisoning during February to March and July to August 1950 6 . That year barbiturate etc. mortality was further reduced -Denmark's fell to 6.3% and Copenhagen's to 3.7% (see Table1). By March 1951 Stockholm's Southern Hospital (Södersjukhus) could claim to be following the Nilsson/Eyrich treatment scheme 34 .
The Bispebjerg's Intoxication Centre was a four-room/ninebed unit 20,31 dedicated to centralisation for serious poisonings (until February 1971, when the Poisoning Centre was moved to the acute medical ward at Bispebjerg Hospital 35 ). Clemmesen and Bie quickly reported on the centre in April 1950 31 , to demonstrate the advantages of standardised practice for the Municipality and County of Copenhagen 9,10 . Staffing had the psychiatrists in charge, along with departmental registrars and specially trained nurses 20 . Nilsson attended for part of 1950 6 , and as occasion required, psychiatrists could call on anaesthetists 10 , laryngologists 36 and renal specialists. All physicians and rescue services were 'indoctrinated' 37 towards rapidly getting seriously poisoned patients to the Intoxication Centre, wherever feasible. The criterion for admission was poisoning, 'so severe as to cause unconsciousness' 20 , and once established, the Centre treated "approximately the severe half" 9 of Copenhagen's poisoned patients. The city then had a population of 1,200,000 20 . For the later period between 1952 and 1956, approximately 30% of 1290 patients were unconscious for >24 hours 30 .
Centralisation improved survival
Following centralisation and the measures employed by experienced staff with Swedish input 38 , a remarkable reduction in barbiturate and morphine mortality followed. Clemmesen could report 12 patients, aged 70 to 85 years, all recovering from what he described as "severe poisoning with barbiturates with unconsciousness for 24 to 144 hours" 40 . The ventilatory treatment required was not specified. The reduced mortality was demonstrated by Clemmesen's tables, first up to 1951 20 , then to 1957 9 . Despite a 'capital' annual admission rate (defined in Table 1) rising over 1948 to 1957 from 802 to 1942, Copenhagen's 1948 mortality rate of 12.0% had fallen to 1.3% by 1957 9 . Suspending the heavy deployment of analeptics, which Nilsson advocated, helped produce this result and the current availability of shorter-acting barbiturates contributed 30, 39 . The Copenhagen Centre's success was achieved through a "mainstay... of specially trained nurses" 35 , providing expert nursing care and physiotherapy 20 . Total number of admissions is not given (but per annum: ~800 3 or ~'800-979' 9 ). For ~1/2 of total: serious somatic conditions of one sort or another: for ~1/3 of total: aged >60. *Aspiration: 4 (11.4%); atelectasis: 8 (22.8%); pneumonia: 23 (65.7%), but 'virulent' during 1952-53 9 . **Pulmonary oedema: 27 (73.5%); pulmonary embolism: 6 (16.2%); coronary occlusion: 4 (10.8%) 41 .
Bispebjerg Mortality for 1950-53
Bispebjerg psychiatrist, Andrej Myschetzky's, analysis of serious barbiturate complications and mortality showed 109 deaths without supplying the admission total 41 . About one-third of each were attributed to respiratory and cardiac complications and about one-sixth of each to renal complications and protracted shock ( Table 2 ). Myschetzky's own Table 2 reveals that the 33 who died suffered an unexplained 'respiratory paralysis' as "the most important addition to the actual cause of death", while 58 had "preexisting severe disability" 41 .
Bispebjerg Mortality for 1953 to 1956
Myschetzky asserted that the basic principles of treatment at the Centre remained unchanged throughout the entire period 30 . His careful study of details between 1952 and 1956 notes 3150 barbiturate patients, comprising 72.6% of the 4339 'narcotic' total (which included 11% from carbon monoxide poisoning) 30 . Respiratory paralysis after barbiturates occurred in 61 patients, with death following in 29 (both numbers were included within a total of 43 'narcotic' deaths among a total of 101 'paralysis' patients). With opiates however, death after breathing paralysis occurred in only one of 15 patients. Barbiturates accounted for 40% of deaths in those older than 60 years 30 . But by this time, newly available methods were being introduced such as haemodialysis, noradrenaline, megimide and nalorphine 28, 30 .
Some non-Danish treatment centres
A similar centralising unit was developed in England in the 1950s at the North-East Metropolitan Regional Barbiturate Unit, which was the first British unit 38 , and effective treatment had also become well established in America 37 . Locket and Angus's 1952 report from Glasgow 42 claimed complete recovery from barbiturate poisoning for a single patient after "artificial respiration was given for the first hour or so". Eighty-three others received entirely conservative supportive care -but two died, probably unavoidably.
An appendix provides brief details of certain Swedish units from 1944 to 1959. For example, a special department for centralisation was established on 19 September 1955 at Södersjukhuset, Stockholm, but was documented as not exclusively for intoxications 43 .
Utilising anaesthesia principles
In the early days of Intensive Care Medicine, noteworthy skills of the anaesthetist included endotracheal intubation, intermittent positive pressure ventilation (IPPV), circulatory and renal support. Outside the operating theatre, barbiturate poisoned patients presenting with airway problems, breathing inadequacy and circulatory depression became prime candidates for the anaesthetist's attention. At Lund, Eric Nilsson (Figure 4 ) brought this innovation into the University Hospital's Medical Division in 1949 6, 33 , and then the following February took his skills to Copenhagen's Intoxication Centre where the uptake of Kirkegaard's 1945 regimen of 'adequate shock therapy' for barbiturate-induced shock and renal impairment, plus oxygen and airway attention, had already improved outcomes 20, 40 .
Alerted by the experience of anaesthetists with overdoses from anaesthetic agents, Nilsson emphasised the danger in barbiturate-induced coma of 'a serious hypoxia in the cerebrum' 33 , whether from airway obstruction, inadequate ventilation or areflexia (loss of cough). Also, that administering analeptics only worsened brain and other tissue hypoxia, and so the urgency to prevent or correct hypoxia was paramount. At Lund in 1949, full respiratory care was prescribed 33, 44 . Airway patency, if not established by 'tracheo-bronchial toilette', necessitated nasotracheal intubation to facilitate clearance and to enable "an energetic or artificial respiration with pure oxygen through the air passage, which has been rendered safe" 33 . Nilsson, at this time, was not using the term 'artificial respiration' solely for INPV/IPPV, but also for oxygen directed into an endotracheal tube. Tracheotomy was performed as necessary 44 ; IPPV was not specified. For very shallow breathing, once airway integrity and oxygen supply were established and if the respiratory centre was 'tentatively' proving responsive to CO 2 , douches of CO 2 /air were pulsed once each hour (e.g. for three of Nilsson's first four Lund patients) to bring about a temporary hyperventilationprimarily for prevention of atelectasis 33 . Table 3 summarises this evolution of the Scandinavian Method 45, 46 .
Indicators of early intensive therapy

At Lund
It was Eric Nilsson who inaugurated the Scandinavian Method of treatment at the University Hospital in Lund, with the first case (among a series of five) on 18 April 1949. There was no lavage, no analeptics, but nasotracheal intubation and toileting, oxygen, hourly CO 2 -air hyperventilation douches and appropriate (Kirkegaard-type) fluid therapy 33 . By taking his methods after these 1949 cases to Clemmesen's newly established Intoxication Centre (over February/March and July/August 1950), Nilsson thereby recruited 141 Bispebjerg barbiturate poisoning cases towards his study. Combined with a barbiturate total of 35 at Lund, these completed his thesis which was published in early 1951 6 . Nilsson's thesis set the standards for the Scandinavian Method. Its Chapter V also defined his principles, together with comprehensive notes, on the clinical details of the 87 barbiturate patients Nilsson classified as 'severe', among the 129 unconscious patients (71 of them for >24 hours), within the total of 176 barbiturate poisoned patients. Complications of poisoning were: peripheral circulatory collapse in 38 patients, a few developed pulmonary oedema, five developed pneumonia (with a single death) and serious renal complications affected three 6 .
Among the 176 total barbiturate admissions, there were three deaths giving a 1.7% mortality rate (or, if including one never unconscious patient who died from pulmonary embolism, mortality became 2.3%). Nilsson's 87 patients whom he classified as 'severe' had a death rate of 3.4%, while mortality among those 71 who were unconscious >24 hours, was 4.2% 6 . In America, rapid appreciation of Nilsson's principles for respiratory management, was evident in an editorial published in JAMA in October 1951 47 .
Nilsson considered that rather than physicians caring for severe poisoning, "it is only natural that [anaesthetists] are precisely those who should be more and more entrusted with looking after patients poisoned with narcotic or hypnotic drugs" 6 -rather than those still seeking magical antidotes for reversing barbiturate respiratory paresis. From Nilsson's thesis caseload, patient number 24 6 required two hours of artificial ventilation by manual-IPPV for total apnoea induced by 'barbiturate' (blood level still 10.3 mg% at 16 hours postadmission), possibly enhanced by morphine, with recovery following 6 . Only four patients died 6 , but their observation charts in his thesis showed that, until death, spontaneous breathing continued throughout. Despite Nilsson's claim elsewhere for 'all attempts of therapy' 6 , his own words do not appear to indicate all interventions were employed to compensate for every breathing inadequacy.
In 1966 Nilsson was quite unequivocal about promoting scrupulous mechanical IPPV for patients with insufficient respiration 44 from severe barbiturate poisoning. He referred to the Astrup micro-method and other blood gas determinations. Also in 1966, Nyköping's Jan Bergström described intubation as needed for 173 (20.2%) of his 856 comatose patients, without numbering the occasions for which IPPV was administered if required 36 .
At Copenhagen
The Bispebjerg Intoxication Centre, a dedicated unit for the treatment of suicides with hypnotic poisons, with intense clinical observation and active multi-system interventions indicating nascent intensive care, was soon reported on by Clemmesen and Bie in April 1950 31 . Clemmesen detailed, in Danish, in 1952 40 , and then from 1954 20 in English 5, 9, 10 , the range of intensive support for poisoned patients; emphasising full routine observations, laboratory monitoring and attention to cerebral, circulatory, renal and respiratory systems (with emphasis on oxygen and airway care), plus prophylactic antibiotics.
Due to the "vital importance to forestall shock" in barbiturate poisoning, Clemmesen advocated Kirkegaardstyle circulatory support with blood products and the infusion of dextran 40 . As presumably was happening at Lund Hospital, the development of a Department of Anaesthesia at Bispebjerg Hospital 9 enabled its 'daily co-operation' with the newly established Intoxication Unit, described as proving of great advantage.
Arising from the Intoxication Centre's organisation and its management of barbiturate poisoning patients, Bjørn Ibsen in 1966, generously lauded Clemmesen's centre as the first intensive therapy unit -although "only one type of disease was being treated" 29 . Ibsen's own unit, which started in December 1953, was the first truly multisystem unit 48 . Yet complications from a primary disorder such as severe barbiturate poisoning certainly would have needed and received further ITU-type care not available in conventional wards. Bispebjerg psychiatrist, Asger Louw, defined these measures explicitly in 1958 28 , reinforcing many of the viewpoints Clemmesen had expressed multiple times. Contemporaneously, G. von Reis provided detailed Swedish language retrospectives from Stockholm's Södersjukhuset' in 1957 42 and 1960 49 .
Respiratory insufficiency and ventilatory support
While apnoea became recognised as needing immediate compensatory measures, active intervention for significant hypoventilation, and hypercarbia, seems to have developed more slowly. In April 1950 Clemmesen and Bie, while treating with oxygenation and intratracheal intubation according to Nilsson's instructions 31 , clearly stated that for "frank respiratory paralysis, [manual] artificial respiration should be given using a 'to and fro aggregate' with pure oxygen" 31 . Clemmesen had nominated the 'Waters [canister] system' 40 rescuing ten apnoeic out of 29 morphinised patients in 1951, with all surviving. That same year five died from respiratory paresis among 19 deaths from hypnotics 40 , without the agents identified or mention of artificial ventilation being needed (and among the other deaths, two occurred on admission with the remaining 12 from various causes). Clemmesen had declared that: "In poisoning with barbiturates, respiratory paresis occurs much later, is much more serious but fortunately extremely rare" 40 . While he had not documented any Bispebjerg barbiturate patient receiving this Blegdamshospital style manual IPPV, his response to hypnotic-induced respiratory insufficiency preceding frank apnoea, seems limited. Although, "respiration in poisoned patients was so severely weakened that it could not be recorded with a spirometer" 9 and when reporting similarly for solely barbiturate patients 10 , Clemmesen, again, omitted to describe compensatory intervention with artificial ventilation.
In 1954, at Copenhagen's Blegdamshospital, 25 patients receiving oxygen treatment after narcotic poisoning showed an alveolar pCO 2 >50 mmHg in 70% of the cases 50 . The quantities assessed were alveolar CO 2 tension (pCO 2 ), the arterial O 2 saturation, pH of the plasma and the CO 2 combining power of the blood. E. Asmussen and E. Larsen thereby suggested that the therapy, in cases like these, should include artificial respiration to normalise the pCO 2
50
. But using blood gas analysis in drug intoxication does not appear greatly reported in Scandinavian papers from the later 1950s and early 1960s, apart from that by Clemmesen and Nilsson 5 .
A lingering attraction to stimulatory agents in the mid 1950s
Almost four years after centralisation, although Clemmesen wrote that ordinarily, "stimulation has been abandoned", he advised that only moderately stimulatory "geastimol or amphetamine may be indicated" 20 . Although, he acknowledged that such agents were very seldom effective in severe barbiturate cases 20 , he reported success. During September 1955 to April 1956, he administered megimide/amiphenazole for seven barbiturate patients with respiratory paralysis and total apnoea. These complications were abolished and respiration permanently restored to normal during or shortly after the administration 22 . This does contrast with the outcome earlier in 101 patients with 'respiratory paralysis' in 1952 to 1956. Among these were 61 poisoned with barbiturates alone of which 30 died and 16 more with barbiturates plus morphine and five died 30 . Again, was assistance sought from the anaesthetists? Even in 1958, Myschetzky still discussed treatment at the Centre with megimide alone 30 .
Throughout the 1950s, after first announcing the abandoning of 'dangerous' analeptics, Clemmesen seems reluctant to embrace the IPPV mode but appears ever hopeful that moderately stimulating agents such as megimide would restore ventilatory function. This same attitude is evident with some colleagues (Myschetzky in 1958 30 but not in 1964 13 ), while not with others (Louw in 1958 28 ). Only Clemmesen's last paper in 1966 10 , omits this recommendation, although, even then, he does not discuss ventilatory support. One wonders, how much anaesthetic assistance was actually sought?
Reservations concerning Dr Clemmesen's employment of ventilatory support
I confess difficulty understanding Clemmesen's seemingly limited recognition of pre-apnoeic consequences from hypoventilation due to barbiturates (contrast this with his adequate treatment of opiate apnoea 20, 31 ), or of its compensatory management by artificial ventilation. It can be noted that in Australia in early 1950, Norman James had advocated his own ventilator's suitability for IPPV usage in severe barbiturate poisoning 51 -but he did not document its actual employment. In the 1960s, at Auckland Hospital's ICU, those seriously unconscious received liberal circulatory and ventilatory support, noting that half of Ideström von Reis's patients were not unconscious in 1951 52 . Possibly, Scandinavian intervention around the early 1950s may have waited for the breathing to become obviously inadequate before ventilatory support was employed. Compare the judiciously interventionist ICUs: Matt Spence's at Auckland Hospital or, as detailed by Barry Baker, at Royal Brisbane Hospital 53 . Despite Clemmesen's detailed writings, there is difficulty pin-pointing the first occasion he employed manual IPPV for barbiturate hypoventilation or apnoea. Before 1953 it would hardly have been with ventilators and unlikely even then as "mechanical ventilators would have been in short supply or non-existent for ward use, and anaesthetists may have been reluctant to lose them from the operating theatres to the wards" (B. Baker personal communication, 2013). So, for very serious but rare barbiturate apnoea 9 , Clemmesen's most effective preparation for treatment in 1959 was still megimide -even after he characterised it as "not a genuine antidote". He did not indicate employing the obvious alternative of ventilatory support, or furnish data, successful or otherwise. Although megimide was still favoured in his 1961 joint paper with Nilsson 5 , its recommendation was followed immediately by the heading 'Artificial ventilation -A new approach to control', which was "best by a mechanical ventilator" 5 and this may have been the co-author's contribution. Although Clemmesen's aim was "to maintain physiological conditions as far as at all likely during the period of unconsciousness" 20 , no active intervention for barbiturate hypoventilation was described. Clemmesen's final paper in 1966 10 , while omitting megimide, still provided no recommended ventilatory management beyond blood gas analysis (which was well available by that time) to provide 'diagnostic aids' if signs of failure developed. In the meantime, "therapy must be directed against both the shock and pulmonary affection" 10 .
Willy Dam (an earlier Bispebjerg anaesthetist), with James Eckenhoff of Philadelphia, was quite forthright in endorsing ventilatory support for serious poisoning in 1956 37 . Bispebjerg psychiatrist, A. Louw wrote similarly in 1958: "In respiratory paresis, artificial respiration and insufflation of oxygen under positive pressure is employed" 28 . By 1964 Myschetzky agreed: "Artificial mechanical ventilation in cases of respiratory insufficiency" (note: central stimulants are never used) 13 .
Conclusion
In severe acute barbiturate intoxication, Eric Nilsson's treatment with multisystem intensive care/therapy by the system commonly called the Scandinavian Method, first from Lund, in April 1949 33 , and then from Copenhagen in February 1950 6 , produced a decided reduction in mortality. The principles gained widespread acceptance initially in Scandinavian centres. Carl Clemmesen's initiative from October 1949 31 was of centralisation to a dedicated unit in Copenhagen providing special care for patients' multisystem complications of barbiturate-etc. intoxications. This earned the respected Bjørn Ibsen's acknowledgement for early, if limited, intensive therapy 29 . Yet Ibsen's tribute overlooks recognition owed to Nilsson's prior employment of anaesthetic principles which included manual IPPV.
While even earlier in 1945, Aage Kirkegaard's success at Copenhagen from introducing effective anti-shock therapy, made a substantial contribution. So these three pioneers each merit individual esteem for their effective innovations.
It is not completely clear who, around 1949 and 1950, successfully pioneered IPPV for respiratory insufficiency in barbiturate intoxication. Nilsson (with Bendt Eyrich) in early 1949, advocated energetic artificial respiration for increasing respiratory paralysis 33 . Early among his large 1949 to 1950 thesis caseload, Nilsson listed his single example of barbiturate (plus morphine) apnoea, for which he supplied short-term manual IPPV 6 . In 1952 Clemmesen first documented manual IPPV for the previous year's ten instances of opiate apnoea (after earlier advocating a Waters to-and-fro system for respiratory paralysis in April 1950), but without specifying IPPV for either hypoventilation or apnoea from barbiturate poisoning 40 . Norman James's stance in early 1950 also warrants recognition 51 .
Although (6 deaths=7 .2%); among them, 31(37%) 'severe' poisonings (6 deaths = 19.3%). Treatment was 'mainly analeptic', no ventilatory assistance appears to have been reported 54 .
In 1946 to 1950, Södersjukhuset reported 350 patients, with nearly half listed as unconscious, of which there were 18 deaths (5.1%). No treatment methods for 'sufficiently ill' patients were mentioned 52 . In 1949, a study of 16 barbiturate patients at Södersjukhuset concentrated on barbiturate pharmacodynamics, without describing clinical treatment of respiratory or cardiovascular impairment 55 .
In March 1951, the Södersjukhus team could then claim to follow the Nilsson/Eyrich methods. Their respiratory control included "intubation, bronchial toilet, administration of oxygen and, when needed, artificial ventilation" 34 . Following the early 1951 publication of Nilsson's thesis 6 , by the following December, Ideström and von Reis had re-endorsed the March 1951 commitment from the Södersjukhus to accept Nilsson's treatment of poisonings: "a change to anaesthetic techniques has occurred yet... stimulants should not be abandoned" 52 . Circulatory support came with the use of intravenous fluid, blood and ephedrine.
In 1950 to 1954 at Centrallasarett, Jönköpings, Birger Herner reported "improved [Bispebjerg] therapy" limiting mortality to 3.5% among 118 acute barbiturate patients 39 . In 1949, Örebro Hospital's Wilhelm Ohlsson, described his blood lavage 56, 57 regimen of forced fluids and mercurial diuretics employed in medical ward treatment for about 30 poisoned patients annually (aiming to "eliminate poisoning to reduce the duration of unconsciousness" particularly that from the longer acting barbiturates). While invoking the Nilsson/Eyrich treatment, he had no IPPV available to prevent the single hypoventilation fatality 54 .
A Karolinska survey from 1949 to 1953 showed seven deaths out of 173 barbiturate poisonings (4.0%). Among these, 71(41%) were moderately severe (seven deaths among 71=9.9%) 54 but ventilatory dysfunction was not mentioned. While Clemmesen in Copenhagen was recommending megimide/amiphenazol 20,22 many Swedish physicians were continuing their apparent reluctance to abandon stimulants and sought other acceptable agents or antidotes. von Reis reported in 1956, although with some hesitation, malyzol and fenamizol for 16 patients and the difficulties accompanying their employment 58 . However, Nilsson's influence was prevailing -von Reis had abandoned the use of analeptics by 1957.
In 1955, Böttiger declared 54 the Scandinavian Method of care for barbiturate intoxications with airway/oxygenation, anti-shock and infection prevention was being utilised, along with rejection of central analeptics (principally bemegride/ amiphenazole). Later, and remarkably among the Karolinska's 1954 to 1958 period, there were 311 barbiturate poisonings (with 53% labelled as 'severe or moderately' 59 ) and there was nil mortality. For a limited period, from 1 September 1955 to 31 May 1957, treatment included bemegride as an 'adjuvant' to a free airway and anti-shock therapy, for 120 patients (16% severe, 41% moderately severe). With nil deaths this trial proved no 'advantage' either with or without bemegride.
Böttiger/Ostman advocated "if the respiration is not adequate when the air-way is free... [and if trying Bemegride]… to start respiration… is not successful, artificial respiration should be started" 59 . By this time tracheotomy was often used earlier and tracheotomy in the USA for barbiturate poisoning appears to have been first documented in three Bellevue patients in 1951 60 .
von Reis credited Clemmesen's example for the establishment of Södersjukhuset's unit 43 , a unit which followed the Clemmesen and Nilsson anaesthetic guiding principles (which included tracheotomy as required). His account of the treatment of barbiturate intoxicated patients by the Scandinavian Method revealed that to 1957, of the 470 then poisoned, six died, giving a mortality rate of 1.3%; 84 were comatose for less than one day 43 . Respirator need for 17 apnoeic patients (3.6%) was mostly short-lived. Megimide was used and antibiotics administered. Noradrenaline provided useful vasoconstriction 44, 48, 61 .
von Reis's fuller 1960 review 49 provided an extended account of methods employed for approximately 250 annual barbiturate intoxications monitored. For the 1164 admitted from 11 September 1955 to 11 Apri 1960, 299 had coma >one day, and 43 comas were > five to 21 days. Apnoea occurred 98 times (8.4% of admissions), necessitating artificial ventilation, with "nurses partially replaced by medical students, serving as breathing assistants". Tracheotomies numbered 82 (7%); fatalities 19 (1.6%), half from respiratory causes, four embolic 49 .
